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ABSTRALT

Increasing the Availability and Usage of Mathematics Manipulatives
in K-2 Throu?h Effective Related Staff Development Activities.
Yeatts, Karol L., 1989: Practicum Report, Nova University, Ed.D.
Program in Early and Middle Childhood.

Descriptors: Mathematics Instruction / Manipulatives / Primary
Education / Statf Developnent

This practicum addressed the problem of a lack of availability and
usage of mathematics manipulatives in k-Z classrrooms. This lack
pf aaterials resulted in a lack of understanding of basic
mathematical concepts and a disinterest in mathematics. The
literature review disclosed evidence of the importance for vsing
math manipulatives and presented suggestions for increasing
teachers’ and students’' usage of these materials.

The primary goals were to provide teachers with an understanding
and congetence for incorporating the use of manipulatives in their
mathematics i1nstructions; to increase the availability of selected
materials; to increase students’ and teachers' usage of
manipulative materials; and to increase the availability of
resource/reference pubiications relating to mathematics
instruction in primary grades. In addressing these goals, the
writer administered a teacher questionnaire, a survey of
availability and usage of selected materials, and an inventory of
resource/reference publications; presented a series of mini
workshops for teachers; served as a facilitator for teachers;
develofed fund raising activities; and developed and administered
an evaluation component.

The results of the practicum ﬁere positive. Analysis of the data
revealed 51gnlfcant gains in both availablllt{ and usage of the
selected materials. Teachers indicated that the related staff

development activities were very successful as they helped them
gain an understanding and competence 1in 1ntegrat1ng the use of
manipulatives into their mathematics instruc

10n.




CHAPTER 1

INTRODUCT [0

Description of Community

The setting for this practicum 15 a school located at the
southern most extreme of a peninsula state. The school is
c1tuated within a rural residentia. area and is surrounded by

plush agricultural farming land.

The community surrounding the school has a population of
approximately 23,000 residents and is rapidly ircreasing. The
area 15 favored by many for retirement because of its rural
atmosphere, but easy access to the advantages of a large

metropolitar area.

The socioeconom:c makeup of the community 15 generally middle
class, However, due to the large farming i1ndustry there are areas
of extreme poverty. Areas of extreme wealth exist as well within

the community.

Agriculture 1c the predominant economic i1nfluence i1n this
area as 1t 15 the number one source of i1ncome and employment for
many of the area residents. Almost before the sun rises the
fields are teeming with activity ac the area supportcs come of the

most agricuiturally productive land in the nation.

In addition to the agriculture industry, one of the nation’s
largest military installations 1s located within the community.
There are approximately 12,000 military people located within the
base area which is the home of the Air Forze, Navy, and Marine

Corps U.5. De{ense Tean.

Other i1ndustries play an increasingly important role.
Tourism ranks third as a major industry in the community.

Additionally, onr of the world’'s largest power plants 1s located




within the area. The power plant provides a variety of employment

opportunities.

Mriter 's Werk Setting

The school ‘¢ permanent physical facility 1s precsently
twenty-seven years old and tonsists ef two permanent builuing
wings containing fourteen classrooms. Adjoining buildings include
a cafetorium, an office, and a media center. In addition to the
permanent structure there are ten wooden portable classrooms and
three relocatable buildings. The percent of utilization of the
permanent facility 1s 132% which indicates an overcrowded

si1tuation.

The school population consists of approximately 520 studente
which includes: 43.8% white non-hispanmic, 26.5% black
non-hispanic, and 29.7% hispanic. The school houses students in
grades K-5 with approximately 75 kindergarteners., 90 firet
graders, 100 second graders, 90 third graders, 80 fourth graders,

and 80 fift: graders.

The scheol mobility i1ndicator 1s 387 which :s a result of the
farm labor workers moving 1n and out of the area according to the
growing season and military personnel being assigned to the

military bace or relocated to another facility.

At present there are seventeen basic education classes, seven
Chapter | clacses, two learning disablities classes, one intencive
speech class, a computer lab, and a bilingual program with ESOL
classes, Spanish S, and Spanish SL. (Of the total hispamc
population, 11.4% have limited English proficiency and are cerved
by the ESOL program. Additionally, 4% of the total school
population participates in the exceptional education program. The
school also offers classes in art, music, physical education, and
computers. Other services offered by the school i1nclude bus

transportation with approximately 100 students being bused to and

i



from the school each day. Due to the economic conditions of the
community, the school provides a breakfast and lunch program with

38.7% of the enrolled students participating in this program.

The administration consists of a principal and an assistant
principal. There is one guidance counselor whose support services
assist students in their personal, social, emotional,
intellectual, and career development. In addition to the
administration, the faculty consists of thirty-four instructional
personnel. Of this number 60Y are white nonhispanic, 26% are
black nonhispanic, and 14% are hispanic. There are ten staf¢
members with master’'s degrees (32%) and one staff member with a
specialist’'s degree (3%). The average number of years of teaching

in the state is 9 years.

The school ‘s philosophy emphasizes the education of the total
child., The philosophy stresses the development cf each students’
potential for learning and fcsters the development of positive
relationships. The school has adopted the characters from the
Wizard of 0z to emphasize these qualities. The scarecrow
represents the academics, the tinman stresses the positive human
relations, and the lion represents courage, to venture forward,
yet to have the strenqgth and courage to stand up and say “no" to
dangerous situations. The schocl slogan states, "Be smart, have a

heart and do your part”.

The practicum subject dealt with mathematics instruction.
The participants for this practicum included kindergarten, first
grade, and second grade teachers, and students in grades K-2. The
1987-88 Stanford Achievement Test (SAT) median percentile results

in mathematics for these grades are listed on Table 1.




Table |

1987-88 SAT Median Percentiles

Grade
Sudject K 1 2
Mathematics 44 -- --
Math Computation -- 49 73
Concepts of Numbers -- LT-) 73
Math Application -- -- 63
Total Math -- 56 74

Writer ‘s Role and Responsibilities

The writer is a native of the area and her first twelve years
ot education occurred within the local county school system in
which she is currently employed. Working her way through college,
the writer began her employment with the county school system as a

clerk i1n the purchasing department.

The writer has a hachelor’s degree in elementary education
and a master ‘s degree in early childhood educaii.on. After
completing her bachelor's degree the writer taught kindergarden
for two years at a private school. After receiving her master’s
degree the writer designed, directed and taught in a church

sponsored preschool for two years.

The writer, as previzusly mentioned, is currently employed as
a teacher by one of the nation’'s largest public school systems.
For the past seven years she has taught first grade at the same
school site in which the practicum was implemented. GShe has

served as grade level chairperson, as the school's TEC (Teacher




Education Center) representative, and as a member of the school's

discipline commttee.

The writer has been active on the county level as well. Ghe
served as a facilitator and writer for the county school system's
career education department; assisted in writing a second grade
carzer awareness learning activity package; and was responsible
tor creating and writing the kindergarten career awareness
program. The writer also served on the writing team which
designed the pre and posttests for the validation study of the

county school system’s Career Awareness and Basic Skills program.
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CHAPTER I1I

STUDY OF THE FROBLEM

Problem Description s

Today there 15 an emphasis on standardized curriculcunm,
testing, and accointability. Kindergarten, first grade, and
second graje teachers are responding to the p-essures to i1ncrease
test scores and of having to reach specific levels of student
competence by demanding that studentcs complete page after page 1n
workbooks before the students have an oppartunity to develop

prereguicite skille for these pencil and paper activities.

It appearcs that many teachers feel that the only way to *
demonstrate students’ i1ncreaced competencies and mastery of cskills
15 through paper and pencil tasks. These papers provide the
cencrete evidence of progress which satisfies the adminmistration
and the parents. towever, this type of evidence ignores the
dictates of child developmentalists. Thus the discovery through

manipulation of the environment has been greatly curtailed.

When chiidren enter school! at the age of five, most are still

1n the preoperational stage of development as described by Piaget.

Chiidren dur:ing thic phace ot development deal bect with concepts
through activitier involving the senses, Activities 1nvolving
concrete materials are nezdec wnich allow children the opportunity
tn actively manipulate objects .n order to begin to construct
knowledge about their environment. Children need ¢o begin their
learning with concrete materials for expio ation purposes. This
should be foliowed by a period of i1nstruct.on prior to the
assignment of paper and pencil tasks. Thic procedure would
produce greater understanding of and success i1n the completion of

such tasks.

'l

S

Mathematics w«an:puiatives are faniliar teaching tools which

assret 1r the developrert of becic mathematical concepts. These

Q ' 1:2




manipulatives are oblects that appeal to several of the senses.
The senses are stimulated as the children touch the manipulative
materials, move them about, rearrange ther and see them in
various patterns and groupings. The general consensus is that
experiences with mathematics manipulatives help provide a strong
basis for conceptual understandings. The efore, the main purpose
of mathematics manipulatives is to assist students in bridging the
gap from their own concrete environment tc the more abstract

levels of mathematics,

The county school system’s adopted textbooks and curriculum
for mathematics instruction contain minimal suggestions for using
manipulatives to introduce mathematical concepts. Suggested
materials listed in the teachers’ editions are not readily
available to the teachers. There are a few disposable
manipulatives provided in the student’'s individual workbooks.
However, these materials fail to meset many of the physical
criteria for the selection of manipulatives. These materialc are

eacily torn ano aften lost by the students.

In practice, the amount of time spent using manipulatives wuy
teachers for mathematics instruction ic extremely small. The use
of manipulatives by studentc for developing mathematical conceptc
is equally small. It was noted by this writer that most k-2
teachercs at the writer’'c school site did not use manipulatives
during mathematics instruction, therefore, students did not use
manipulatives. This observation was a result of the writer's

informal discussions with other K-2 grade teachers.

It was this writer’'s observation that manipulatives were not
widely used for mathematics instruction by K-2 teachers 1in this
school despite the abundance of research indicating the value and
importance of using manipulatives for teaching mathematical
concepts. The teachers at the writer’'s work setting did not have

an adequate supply of manipulatives for their clacssroom nor did

13




they have a working understanding o+ how to integrate the use of

manipulatives into their instruct:on of mathematics.

In conclusion, the problem to be addressed by this practicum
was that teachers and students were not using developmentally
appropriate maninulative materials for instruction and acquisition

of sathematical .oncepts.

Problem Documentation

In order to provide documeniation of the problem stated in
the previous section, the writer designed a Teacher Questionnaire
{see Appendix A}, a Survey of Availability and Usage of Selected
Materials (see Appendix B), and Frequency Usage Score, and an
Inventory of Mathematic Resource/Reference Fublications {cee
Appendix C). The Teacher Buestionnaire and Survey of Availability
and Usage of Selected Materials were given to a total of twelve
K-2 grade teachers. The Inventory of Mathematicc Recource/
Reference Publication: was given onliy to the school ‘s med:a
specialist who 15 responsible for waintaining the curriculum

library at the school site.

The teacher quecstionnaire was designed tc note the teacherc’
awareness of and understanding for the use of manipuiatives.
Addi1tionally, the quest:ionnaire was designed to assess whether
teachers would like to have more manipulatives for use in their
classrooms and whether they were interested in attending workshops
or in-service activities pertaining to the use of mathematics

manipulatives.

The questionnaire contained specific questions concerning the
teachers’ beliefs and understanding of the value of manipulatives
for teaching mathematical concepts. Teachers were asked to rank
each question on a scale from | to 5. A score of 5 indicated that
the teacher strongly agreed with the question :tem. A score of 4

was given 1f the teacher agreed with the item. A recponse of 3

14




indicateg that the teacher somewhat agreed. A score of 2
indicated that the teacher disagreed with the item and a score of
1 indicated that the teacher strongly disagreed with the i1tem. A
total of twelve k-2 teachers participated in completing the
questionnaire. The results of their responses are presented on

Table 2.

The results of item #7 indicated that only three teachers
strongly agreed that they felt comfortable using mathematics
manipulatives. The remaining teachers agreed or somewhat agreed
with this item, These results provided evidence that teachers at
the writer 's work setting were not using manipulatives because
they did not feel comfortable integrating the use of manipulatives
into their instruction of mathematical concepts. The results of
item #8 indicated that seven teachers strongly agreed that they
understood the value of using math manipulatives while the others
somewhat agreed. These results provided evidence that teachers at
the writer's work setting did have an understanding of the value
of using manipulatives but were not putting that understanding
into practice. The results of item #9 provided evidence that at
leacst half of the teacherc at the writer ‘s work cetting were not
readily using additional resource or reference materiais for

cuggestioncs to use in their classrooam.

Item #16 results provided evidence that teachers at the
writer "¢ work setting generally believed that mathematics
manipulatives were too expensive to purchase. The results of item
$#25 provided evidence that teacherc at the writer 's work setting
di1d need and want additional mathematics manipulatives. Item #27
results provided evidence that the majority of K-2 grade teachers
at the writer's work setting would like to attend workshops and/or
in-service activitiec pertaining to the use of manipulativec for

teaching mathematical concepts.

Item #30, "How many days per week do students uce math

manipulatives”, indicated that there were no students using
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Tavle 2
Teachyy Questionngire Petuits

No. Kesponses

Questionnaire itess Ranking

1. Hath 1s one of ay favorite subjects to teach. 4 2 4 0 2
2. 1 am satafied math the present aath tert. 2 2 6 2 [+
3. The sath textbook 13 sy sain teaching ard. 3 3 H] 1 0

4, Adequate gath samapulative sateraals are
supplied in sach student's workbook. 2 1 4 4 H

5. The teacher’s edition gives adequate
suggestions for using sanipulatives for
teaching a lesson. 2 2 7 1 0

6. Ny grelent kncwledge of the use of aath
sanipulatives 13 adequate. 2 6 2 -1 i

7. 1 feel cosfortable about usiang samipulatives
to teach aath concepts. 3 5 3 0 3

B. I underatand the value of using sampulatives
for teaching sath concepts. 7 4 ! 0 Q

9. I use ressurce/reference publications for
16eas sn¢ ways for using sanipulatives to

teach asath. 4 2 5 3 0
16. | use sath ssnipulatives when teaching nes

concepts. 2 3 7 0 0
11. 1 use sath ssnipulatives only when

reanforcing concepts. 1 [ 7 3 i
12. #y students use sanipulatives when

coapleting their assignaents. 1 0 7 i 3
13. Hx students do not need to use samipulatives

when cospieting thear assignaents. 1 0 5 2 4
14, Mamipulatives act oniy as a crutch anc can

¢o sore hars than good. (1] 1 2 2 7
15. There 13 not enough tipe to use

samipulatives for teacning aath concepts. 2 2 4 2 2
16. fath sampulataves are usually too expensave. 2 H 3 H i
17. 1 have an adeguate supply of sath

ssmpulatives. 3 2 1 3 S
18. 1 do not need additional sath sampulatives. ! 1 0 5 H
19. 1 b2lieve the use of aath sanipulatives can

assast i1n building & strong basic foundation. 7 i 4 0 0
20. Fast learners do not need to use sath

sampulatives. 3 (] 4 3 4
21, Averace learners bencfit fros the use of

sath sampulataves. 2 8 2 0 0
22. Slow learners benefit the aost froe the use

of sath samipuiatives. [ S 3 ¢ [
23. Math sampulatives are not needed above

xindergarten and first grades. 0 1 2 4 S
4. The use of sath ssmpulatives 1s troublesose

as students only play with the sateraals. 3 [ M S 3

25, 1 would lice to have sore asth sanipulatives
for use in ay classroor. . S

(%]
~
»
<

26. ! have attended workshops on using aath
sanipulatives. 1 4 0 4 3

27. 1 would be i1nterested 1n attending future
w0t kshops concerning the use of sath
sanapulatives in the classrooe. S 3 3 0 1

28. How such tise do you devote to teaching sath each week?

—oloas 0-2 hours _.B_. 4~b hours
_.2.. 2-4 hours -.i_. 6 or sore hours
29. How sany days per week do you use aath samipulatives when
teaching lllh’
_.2._ O days _.2__ 2 days _.2__ & days
A 1 day 2. 3 days _.0__ 5 days

30. How many days per week do students u,e sath zanipuiatives®

_.2.. 0 days 2 aays S__ 4 days
M

AL day ema._ 3 davs .0 . 5 days




manipulatives 5 days per week. Three out of the twelve teachers
inoicated that their studens were used manipulatives 4 days per
week. Two teachers indicated that their studentcs used
manipulatives 3 days per week. One teacher indicated that the
students used manipulatives 2 davs per week. Four teachers
indicated that their students used manipulatives i day per week
and 2 teachers indicated that their students did not use
manipulatives., The results of this item provided evidence that
students at the writer's work setting were not frequently using

manipulatives during mathematics instruction.

The Survey of Availability and Usage of Selected Materials
was designed tuv note the current availability of selected
manipulativecs that k-2 grade teachers at the writer 'c work setting
possessed and to determine the frequency with which the materials
were used. A total of 36 mathematiccs manipulatives were listed on
the survey. The teachers were asked to indicate whether they had
the item. 1f the teacher did poccess an i1tem she was then asked
to check the appropriate column to indicate the f-equency with

which the item wac used. The responses for usage included: *Very

often” - more than {0 times a year, "Often” - 5 to 6 timecs a year,
"At times" - T to 4 times a year, "Rarely" - { to Z timec a year,
and "Never"” - 0 times a year.

The preimaplementation resulte of the survey are shown on
Table 3. The results of the availability indicated that of the 36
selected man:pulatives i1 were reported available to at least half
of the teachers. These items included: beads, calendars, clocks,
counters, flash cards, metric rulers, money kits, number lines,
popsicle sticks, puzzles, and yardsticks. O0f the 36 selected
manipulatives 25 were not available to over half of the teachers.
These items included: abacus, attribute blocks, bottie caps,
calculators, chip trading kits, containers, counting frames,
cuisenaire rods, dominces, fraction sets, geoboards, geometric

forms, meas.cring cups, measuring spoons, number rods, parquetry

17
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Table 3

Pretepiesrntation Survey of Avarlab:ifity and
Usage 0+ Seiected Haterialc xesuits

Avallabilaty Usage
Teaching ad Have g:z‘e’n Often t?ﬁes Rarely Never
Abacus S ] 0 { 4 0 0
Attribute blocks 2 0 0 2 0 0
Beads 7 i 0 2 5 0 0
Bottle tops { " 0 { 0 [ 0
Calculators 3 0 2 i 0 0
Calendar 12 0 8 4 0 0 0
Chip trading 2 0 0 1 { 0
Clocks 11 i 3 3 4 ! 0
Containers {(qt,pt) 3 H 0 [ 3 0 0
Counters 9 HY 4 2 { 2 0
Counting frame 1 i 0 0 { 0 0
Cuisenaire rods S HH 0 ! 2 0 0
Doainoes 5 i 0 (1] 3 2 0
Flash cards ] HH [ 2 0 i 0
Fraction sets 2 e { 0 1 0 0
Geoboardse i i ! ¢ 0 0 0
Geometric fores 2 :: 0 0 2 0 0
Measuring cups 3 " i 0 i { 0
Measuring spoons 1 B 1] { 0 0 0 |
Honey kits [} I i 0 K 2 0 |
Nuaper lines e i 0 ¢ 1 4 {
Nuzber rods i i 0 U 1 0 0
Parquetry kits i HH 1] 0 Q 6 0
Peg boards & pegs 2 i 0 0 1 i (]
Place value cnart 2 ] 0 i i i ¢
Popsicle sticke 7 i { 3 2 1] 0
Puzzles 7 " 3 3 i 0 0
Rulers, metric [ i { ! 2 2 0
Scales i B 0 0 i 0 0
Sorting kits 2 HH 0 0 0 0 2
Tangrams t 0 0 1 0 0
Thernometers 2“ i i ] 0 0 {
Timers i H 0 0 0 1 0
Telephone t H { 0 0 0 0
Unif1x cubes [V 0 0 0 0 0
Tardstice & i 2 0 1 4 1

18



kite, peg boarde and pegs, place value charts, scales, sorting
kits, tangrams, telephones, thermometers, timers, and unifix

cubes.

To determine the frequency with which these manipulative were
used by the teacherc the writer compdted a frequency usage score.
A frequency usage score was calculated by assigning a value to
each response. The acsigned recponse values included: “Very
often" - 4 poiats, "Often" - I points, "At times"” - 2 points,
"Rarely"” - 1| point, and "Never” - 0 points. 1If for example, the
abacus had four responses "At times" and one response "Often”, the
resulting frequency usage score would be 11, The equation would
be 4 x 2 + 3 = 11 ("At times” = 2 points % 4 responses and "Often"

= 3 pointe x | response!}.

The preimplementation results of the frequency usage scores
are noted on Table 4. The highest obtainable frequency usage
score was 48. However, none of the selected manipulatives
resulted 1n such a score. The preimplementation recultc of the
frequency usage scores i1ndicated that calendars, flash cards,
clocks, counterc, and puzzlec were the most frequently used
manipulatives with scores of 44, 31, 30, 26, and 23 respectively.
Unifix cubes, timere, counting framec, number rode, and tangrams
were the leact uced manipulatives with cscores of ¢, !, 2, 2, and 2

recpectively.

The results of tre availability and frequency usage surveys
provided evidence that teacherc at the writer ‘s work setting dad
not have an adequate supply of mathematics materials and did not
trequently use manipulatives while teaching mathematical concepts

to their students.

The Inventory of Mathematics Resource/Reference Publications
wacs designed to note the current availability of supplemental
materi1als for teachers to use at the school site. The results of

the inventory clearly provided evidence that supplemental
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Tablz 4
Preiaplenentation Freguency Usage Scores

Selected Mater:ials Scores
Abacus i1
Attribute blocks 4
Beads 16
Bottle tops 3
Calculators 8
Calendar 44
Chip trading 3
Clocks 30
Containers (gt,pt) -]
Counters 26
Counting fraee 2

- Cuisenaire rods N
Doainaoes 8
Flask cards 3t
Fraction sets [
Geoboards 4
Geometri¢ foras 4
Measuring cups 7
Measuring spoons 3
Money kits 12
Nuaber lines 16
Nugber rods 2
Parquetry kits ]
Peg boards & pegs 3
Place value chart S
Fopsicle sticks 18
Puzzles 23
Rulers, metric 13
Scales 2
Sorting kits 8
Tangraas 2
Thermometers 4
Tiaers t
Telephone 4
Unifix cubes 0
Yardstick 14

Q Y
ERIC <0

-
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materials were not available for teachers at the writer ‘s work

setting. O0f the 20 publicationes listed on the inventory the
school site curriculum library only had one of the publicat:ons,

Instructor.

In conclucion, the preimplementation results cf the Teacher
fluestionnaire, the Survey of Availability and Usage of Selected
Materials, the Frequency Usage Scores, and The Inventory cf
Mathematics Resource/Reference Publications provided evidence of

the writer 's belief that:

1. Mathematics manipulatives were not readily
available to K-2 teachers.

2. Teachers and students did not frequently use
manipulatives during mathematics instruction.

3. Teachers were interected in attending workshops
or in-service activities {) improve their
cki1lls for integ-ating the use of manipulat.ves
into their i1nstruction of mathematical
concepts.

4. Teachers at the writer s work setting did not
have supplemental materialc available to assict
1n improving or enhancing their mathematics

instruction.

Causative Analysis

The problem concerning the lack of availability and usage of
mathematics manipulatives in K-2 classrooms had several causes.
The writer believed that one causec was that teachers were not
adequately prepared or skilled in integrating the use of
manipulatives for teaching math concepts. Therefore, teachers did
not use manipulatives for teaching mathematical concepts to their

students,

1
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Colleges and universities normally require elenentary
edutation majors to take only uue or two methods classes 1n
mathematics. Thic writer does not believe that one aethodalogy
course is sufficient to train teachers to use various approaches
tor teaching mathesat:ics. Preschool, primary, and intermediate
grade children are in ditferent phases of development and reguire
different instructivnal aporoacthes. Mastering a variety of
instructional approaches within cne course time block 1s not an

easy task for anyone.

A second cause of the problea vas that teachers did not have
resources availab’e to assist thea in using mathematics
manipulatives or to update tneir skills and understanding for
teaching mathematics. Resource guides, educational magazinec, and
journals which present many ideas far enhancing and i1mproving
classroom i1nstruction were not -~vailable to teacherc at the
writer ‘s school site. Additionally, methodology warkshops or
in-service activities to enable teachers to update or improve
their classroom i1nstruction were no* readily available to teachers

at the writer 's school cite.

A third cause of this problem :ias that teachers did not have
an adequate supply of manipulatives to use for teaching
mathematical concepts. The writer believed this was based on
financial concstraints placed on the Department of Education.
Educational funds were used to purchase textbooks, woribooks,
skill packages, computers and computer software. If any monies
were left after purchasing workbooks, mathematics manipulatives
may be considered. But, because commerical manipulatives were
usually very expensive they were often overlooked or put zside.
Without available manipulatives, instruction using manipulatives

was obviously impossible.

A fourth cause of this problem pertained to the teachers’
concerns about management and control. Teachers often claimed

that there was not enough time availabie to uce manipulatives and
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that students usually ended up playing with the manmipulatives. In
addition, teachers claimed that manipulatives were difficult to
manage with large numbers of ctudents. This problem stemmed from
the prev.ious problems 1n that teachers were not adequately
prepared to use various instructional approaches and manipulative
materials. Using manipulatives may seem like game playing.
However, illowing students to have fun while thinking and

discovering is a rewarding part of teaching.

A fifth cause of this problem was that students were not
using mathematics manipulatives to develop their understanding of
mathematical concepts. Manipulatives are multipurposeful as they
motivate students, stimulate students to think mathematically, and
informally introduce students to higher level mathematical
concepts. Research i1ndicated that through the use of a
manipuiative approach toc teaching mathematics, achievement test

scores are shown to 1ncrease.

The Related Literature

A review of reiated literature acknowledged the value and
1mportance of using manipulatives for developing an understanding
of mathematical concepts. During the past twenty years
researchers have 1investigated the academic gains made by students
using manipulatives 1n their acguicsition of mathematical concepts.
Cognitive developmentalists have described and documented the waye
children develop knowledge through the manipulalion of concrete
objects. Classroom teachers have provided additional evidence
indicating the value and importance of using manipulatives in

ass1sting the development of mathematical concepts.

Kennedy {1986) revicwed the learning theorist, the research,
and the classroom application supporting the use of manipulatives
for developing mathematics concepts. The author summarized
Brownell, Piaget, Skemp, and Dienes, all of whom advocated the use

of manipulative materiale and cuggected that children who are




exposed to the use of manmipulatives better under .tand the ameaning,
the idea, and the application of the concept. The research
summari1zed by the author indicated that the use of manipulatives
at all grade levels resulted in increased academic gains. Support
fromn the classrooms demonstrated that manipulatives enhance
learning, generate interest, motivate, and stimulate the learning

of mathematics.

Williams and Kamii (1986) described what children learn and
how they learn when they manipulate objects. Reference was made
to Piaget s theory of cognitive development which explains how
information and knowWledge is acquired as children handle objects.
The authors clari1fied the term "manipulation” as it refers to the
external act whicn can be mindless. The Piagetian term "action"
refers to mental action which 15 often accompanied by physical
action. #Williams and Kami: explained that 1t 1s not the
manipulation of objects 1n itself that :s5 i1mportant for children,
1t is the mental action that 15 encouraged when children act on

the obsects themselves.

Charlesworth (1984) presented a paper at the Annual
Conference of the National Association for the Education of Young
Children. The paper i1ncluded developmental characteristics of
young children. The author explained that young children need to
explore and discover corcepts and vse concrete materials 1n the:r
initial mathematirs i1nstruct:on before moving on to paper and
pencil tasks. The author included documented evidence that young
children learn best when allowed to actively participate 1n their
own acquisition of knowledge. A s1x step quide which provided a
sequence for moving from concrete materials to paper and pencili
tasks when teaching mathermatics t~ kindargarten students, and a
specific example which 1llustrated this process was included in

the paper.

Creswell, Gifford and Huffman (1968) discussed the current

implications regarding left/right brain functions. Research
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indicates that during the sensorimotor stage, the right hemisphere
1s dominant. During the preoperational stage, the right
hemisphere remains active as the left hemisphere 15 developing.
During the concrete operational stage, both hemispheres are
active. With these findings the authors stressed that elcmentary
teachers should spend much of their instructional time in the use
of concrete materials and that manipulatives should be used with
any grade level to promote effective learning. In closing, the
authors presented mathematical activities for different grade
levels which are designed to activate the right and left

hemispheres of the brain.

VanDevender and Rice (1984) explored the effects of various
mathematics teaching approaches on second grade students’
achievement and attitudes. Students were randomly assigned to ane
of the four instructional groups which i1ncluded: a formalized,
structured- textbook approach:; a variety of hands-on manirulative
activities without the use of a textbook; a textbook-
manipulative approach: or no instruction on the mathematics unit.
The resuits revealed that students i1n the manipulative only group
had the greatest gains i1n achievement and attitudes. The
textbook-only group had the lowest gainc 1n both areas. The
textbook- manipulative group also revealed gains, but not as great

as those experienced by the manipulative-only approach.

Smith Szabo and Trueblood (198C¢) randomly assigned sixty-six
first and second grade students to one of three different
instructional modes for teaching linear measurement skills. The
three modes included: a manipulative mode; a graphic mode; and an
abstract mode. In the manipulative mode the teacher demonstrated
linear measurement using concrete materials, the students were
also allowed to use the materials. 1In the graphic mode the
t- acher used pictures, filmstrips and charts to illusrate linear
measurement skilis., In the abstract mode the teacher provided

verbal instructions and explanations of the skills., The results
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indicated that studente receiving 1nstruction 1n the mamipulative
node produced greater acquistion sitills than students
participating 1n thz yraphic mode. The conclucion suppoerted the
assertion made by curriculum developers that concrete,
manipulative teaciiing methods seem to be more effective with young

students than graphic or abstract methods.

Sowell (1987) described the purposes, materials, and roles of

teachers and students 1n developmental and practice lessons of
itstruction. Developaental lessons help students understand
mathematical concepts by allowing students to participate 1n
concrete experiences using sanipulative objects. DPractice lessons
may utilize manipulative materials, but these materials are
usuaily replaced by syabols as students acquire proficiency with
the mathvmatical concept. Sowell concluded that developmental
lessons help students understand math concepts while practice
lecsone transform students’ understanding i1nto permanent

knowledge.

Tobin and Fraser (1988) described the findings of the
Exemplary Practice 1n Science and Mathematice Education Study
conducted 1r Western Australia. The findings of the study
indicated four 1mportant practices that led tv effective teaching.
Those practices included: effectiv. manageriai: strateyies;
encouraged student participation i1n learnming activities: the use
of strategies designed to i1ncrease student understancing wnich
included activities based on the use of manipulatives; and
learning environments which were perceived as favorable by

students.

The related literature 1ndicated that manipulatives are
effect.ve tools for assisting and enhancing the development of
mathematical concepts. However, there remainc the guestien of
whether manipulatives are actually being used by tne clacsroom

teachers dur:ng math i1nstruction.
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Kutz (1977} designed a survey to determine what manipulative
materials were being used in North Dakota elementary school
classrooms and by whom these materials were used. The results
were gathered from 989, K-6 grade, teachers. The results
indicated that 48% of the teachers rarely used manipulatives while
7% indicated extensive use., Materials most asidely used were

metric materials, counting chips, and bundles of sticks.

Wiebe (1981) developed a questionnaire to determine what
kinds of mathematics manipulatives teachers have in their
classrooms, how frequently manipulatives we-~ used, the way
nanipulatives were used, and who used the manipulatives, The
results indicated that mathematics matorials were available in
most of the classrooms, but most items did not receive frequent
tse. The results indicated that teachers significantly
overestimated tne amount of time in which they used manipulatives
for teaching mathematics or in which their students used the
materials. The findings also, indicated that mathematics
manipulatives were vsed primarily for drill and practice rather
than f r developing mathematical concepts or for problem solving

and ingquiry.

Scott (1983) conducted a survey to gain information on the
current ucse of manipulatives for teaching elementary mathematics
in a large urban school district. 1In addition to obtaining
information about manipulative ucage. the survey was intended to
provide information as to whether there was a need or desire for
in-service activities pertaining to the use of mathematics
materials. The results of Scott's survey indicated that few K-5th
grade teachers used any manipulative materials more than five
times a year. The results also indicated that of the twenty-five
items listed only rulers and flash cards were used by 5% of the
teachers. Ten items were uscd by at least 33% of the teachers and
included: rulers, flashcards, cuisenaire rods, geoboards, pupsicie

sticks, tangrams, thermometerc, counting chips, containers for
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measuring, and abacuses. The survey further indicated that,

although there was not a particulariy high use of manipulatives,
81.2% of those responding requested more materials. Additionally,
more than 507 of the teachers expressed an interest i1n attending
in-service activities pertaining to the use of mathematical

materials.

Perry and Grossnickle (1987) examined two major questions

concerning the use of mathematics manipulatives in the primary
grades. The first question examined current research which
addressed the values of using math manipulatives. The studies
cited by the authors supported and favored the use of
manipulatives for teaching primary mathematics. To examine the
second question a survey was conducted to determine the extent of
availability and usage of math manipulatives. The results
indicated that 79% o! the teachers rated the use of math materials
as essential and 21% rated their use as desirable. The results
indicated a wide variation in the use of manipulatives with 92% of
the teachers reporting that they used some type of manipulative,
at some time, while teaching mathematics. The results of the use
of manipulatives indicated that unifix cubes were the most
frequently available manipulative with 92/ of the teachers
reporting their availabiiity. However, oniy 757 of the teachers
reported using unitix cubecs. Seventy-one percent of the teachers
reported the availabil:ity of cuicenaire rods with only 33% of the
teachers reporting the use of these materials. Forty-five percent
of the teachers reported the availability of base ten blocks and

abacuses with only 374 reporting their use.

Scott (1987) conducted a survey to determine whether
mathematics materials were in fact being used by elementary
teachers in a large urban school district. The difference between
the use of mathematics materials in an 1981 survey {Scott, 1983)

and the present survey were remarkable. The resultcs incicated

that the investment in mathematics materials and related




in-service activities accounted for an increase in the use of

manipulatvies for teaching mathematics. A chi square test yielded
a significant difference at the .0{ level. FRulers, however,
remained the material that received the most use with 95.46% of the
teachers using thic manipulative. Geoboards, base ten blocks,
thermometers, and geoblocks were used by 80% of the teachers.

Math balances, compasses and protractors were used by 70% of the

teachers.

Kloosterman and Harty (1987) surveyed elementary school
principals in Indiana concerning their teaching staff’'s use of
materials for teaching science and mcthematics. The results
showed that in grades ¥K-2, 40% of the principals indicated that
almost ali their teachers had commercially-made manipulatives
available to use and 42% indicated that almost all teachercs had
teacher-made man:puiatives. Additionally, the principals reported
that 54% of K- teachers used manipulativee for teaching math 40
minutes per week. However, non-manipulative instruction was

reported to be predominant.

A further review of the literature i1ndicated several possibie
reasons why teachers may ncot be using manipulatives dur:ng their

mathematics :nstruction.

Anderson {1978) visited cseventeer first grade clascsrooms 1n
the Ohic area and observed only four classrooms that used
manipulatives during math i1nstruction. The author inquired why
there was an absence of manipulatives and the responses included:
children just want to play with theam, they lose them, they cost
too much, and they do not need them. The author also stated that
resistance to the use of manipulatives stemed from pressures from
adminicstration to finish the textbook, to cut out the trills and

to get back to the basics.

Smyth (19B3) 1n an attempt to d:scover why American children

have low mathematics scores visited 125 primary schools 1n
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thirty-two countries. Smyth found many s:milarities and
differences in the countries pertaining to class size, school
starting age, instructional styles, and i1n types and uses of
manipulative materials, From the author s observations she
concluded that American schools need to allow children enough time
to assimilate information, through repeated exploration and
experimentation, as they develop their understandings of
nathematical concepts. More experiences in counting, sorting, and
ordering need to be provided for students through the use of

manipulatives.

Herbert (1985) identified problems in using manipulatives as:
not enough time is available to use manipulatives, their use 1s
the same as playing gomes, and they are difficult to manage with a
large group of students, Herbert advocated the use of
manipulatives fpor three reasons: manipulatives motivate students,
manipulatives stimulate students to think, and manipulatives
informally introduce mathematizal concegts. The author explained
that the use of manipulativecs results in improvements 1in
motivation, involvement, and achievement, therefore, manipulat:ives

are "“good mathematics”,

Worth (198&) briefly reviewed the evidence tg the long
recognized and widespread support for using mathemat:cs
manipulatives. Worth stated that even with the evidence
manipulat:ves are not being used extercs:vely. The author gave
possible reasons for the lack of use wiich included: financial
constraints on education, teacher’s concerns about management and
control, and the emphasis on technology and computers for learning

mathematics.

Stone (1987) discussed tne reason why teachers may not be
using man:pulatives for mathematics instruction. Reasons
included: manipulati:ves are too expensive, the need for
accountability, workcheetc are more convenient and worksheets

provide for a qu:iet, ccntrolled and structured atmosphere. The
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author presented several act ti1ec that enable young children tec

discover math concepts. These activities were of low cost, easily
prepared, developmentally appropriate and were accompanied by
follow-up activities that could be taken home. GStone stressed
that concrete manipulative experiences are necessary as they
provide underctanding which helps in the transition to more

graphic or abstract worksheet activities.

Scheer, Presley and Small (1984) acknowledged the importance
of using mathematics manipulatives. Because of the expense
involved in purchasing commercially-made manipulatives, the
authors described nine teacher tested hands-on activities ucing
kitchen shelf items. Cheerios cereal, beans, straws and string

were among the items used in the suggested activities.

Turkel, Sicklick and Curcio {1988) briefly discussed the
important role of manipulatives and acknowledged the fact that
commercial manipulatives are often too expensive, therefore, many
teachers do without manipulatives. In an effort to overcome the
problem of expensive manipulatives the authors presented several
activities which utilized ordinary buttone for teaching basic

mathematical concepts.

VanDevender (1988} conducted a study to identify problems
elementary teacherc encountered while teaching mathematics. The
results i1ndicated that 90% of the teachers agreed that the need
for more concrete materials and the need for different ability
levels were problems. Fifty percent of the teachers agreed that
textbook organization ano lack of teacher input into the programs
were also problems. Forty-four percent stated that there wac not

enough clacssroom time for mathematics instruction.

A review of the literature presented many techniques, ideas,
and suggestions for assisting teachers to become more knowledgable

in their use of manipulatives for mathematics instruction.
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fis a result of observations made 1n 17 first grade
classrooms, Anderson (1978) conducted a program to prepare
prospective teachers in the use of counting sticks for teaching
basic mathematics concepts. Informal test results indicated that
when prospective teachers who were trained in th2 use of
manipulatives went into the classrooms, those children who were
given an opportunity toc develop number concepts using
manipulatives showed significantly more progress and retention of

concepts than those not exposed to the manipulatives.

fAs an instructor of mathematics methods courses at Louisiana
State University, Young (1983) required perservice teachers to use
manipulatives in their actual teaching situations. The author
vriefly described actiQ:ties and techniques that were used to
expose precservice teachers to the value of using manipulatives
when teaching mathematical concepts to young children. Young
stated that after percervice teachers became competent in using

manipulatives they were sold on their use.

Trueblood (1986} discussed the preparation of prospective
teachers to use manipulatives within the context of the elementary
and early childhood education program at Pennsylvania State
University. Prospective teachers were instructed in the selection
and use of manipulatives that correctiy represent the mathematical
concepts i1nstructed. Additionally, the prospective teachers were
instructed in the planning and management of math instruction that
involves the use of manipulatives. The author explained that
teachers generally use manipulatives in their classrooms in the

same manner in which they were taught to use thenm.

Johnson (1987} described an in-service approach which was
intended to help teachers understand and appreciate the value of
manipulative materials. The in-service program described by
Johnson taught teachers metrics through the use of manmipulatives.
By the end of the in-service secsionc teacherc had a repertoire of

hands-on activities that could be used i1n their own classrooms.
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The author explained that this process has proven successful as
teachers are convinced that what worked for them to learn will

work for the students they teach.

Flener (1978) described a three year experimental project
which was undertaken to give mathematical continunity to
activities that made use of manipulative materials for K-2 grade
students. The author described the technigues which used attribute
blocks to teach mathematical functions. This project was not a
research project and gains in academic achievement were not
formally calculated. However, the project was effective in

assisting in the development ~f mathematical concepts.

Muelle- (1985} described a model that outlined a scope and
sequence for choosing mathematical experiences appropriate for
children about the age of five. The model emphasized the role of
manipulatives and stressed that early childhood mathematics
activities should be concrete, hands-on investigations.

The model presented was intended to act as a springboard for
generating classrooms wnich would possess a host of activities and

materials that would be manipulated by the young learner.

Lewis {1985) described an approach similar to the language
experience approach used 1n reading which would make the
connection between manipulation and computation real to the
students. The first step of this language learning process 1s the
development of mathematical i1deas. This step 15 termed the
"concrete phase" and 1s based upon manipulative materials
experienced by the senses. The second step is represented by
words, symbols and pictures and 1s termed the "representational
phase*. The third step ic termed the "abstract phase” and
1involves computations of numbers and algorithms which are
generalized from previously learned concepts. The authors
included an annotated bibliography which described many valuable

resources.
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Bright (1986) discussed the use of manipulatives for teaching
mathematics. He strecsed the fact that manipulatives can provide
an oral language base while complementing the symbolic side of
mathematics; however, the man:julatives must reflect the same
concept as the mathematics symbol. Teachers, therefore, need to
find adequate ways of incorporating manipulatives into their

instruction and to help students make appropriate connections

between manipulatives and symbols.

Heddens {1986) stressed the need for a careful sequencing of
activities to assist students as they move from the concrete to
the abstract level as he discussed the importance of providing &
smooth transition. The author divided Piaget s ccncrete and
abstract stages into two levels, the semiconcrete and
semiabstract, and described how learners must i1nternalize new
knowledge through concrete activities as they move along a
continuum before arriving at the abstract level. Heddens
stressed that simply using manipulative materials in teaching math
iz not sufficienrt. Teachers must guide children as they develop

thinking skills and move aiong the continuum.

Touger {1986) agreed that concrete materialcs and modele are
valuable 1n helping children develop an understanding of
mathematical concepts. However, the author stressed that a mod.:
which works with one student may be a problem for another student.
Touger offered several suggestions for teachers to use when using
manipulative models i1n developing mathematical concepts so that
the manipulative experience may bring about the most positive

result.

McBride and Lamb (198é) emphasized the importance of using
concrete materials to teach fractional concepts to young children.
The authors stated that teachers often have the materials and
resources for teaching cuch concepts, but they do not know how to

utilize them. McBride and Lamb presented suggestions for making




inexpersive mamipulative materialc and they rrovided suggections

for using these materials.

Beattie (1986) stressed the importance of using manipulative
objects in developing an understanding of algorithms. Four
dictinct reasons for using manipulatives were discussed. The
reasons included: manipulatives clarify the concept or meaning of
each operation, manipulatives clarify the language of each
operation and algorithm, manipulatives clarify the algorithm, and

manipulatives clarify pictorial representations.

Flexer (19846) presented a method of teaching basic addition
and subtraction that facilitates learning by using concrete models
of numbers. The goal for using this method and its models is
mental manipulations of numbers. The models emphasized the base
ten system and showed single digit numbers i1n terms of base five.
The author explained that using these materials enabled the
student to develop and retain images of numbers. This in turn
allowed for and strengthened learning, retention, and application

of addition and subtraction facts.

Bezux (1988) described activities using manipulatives to
introduce fractional concepts i1n the early childhood years. Bezuk
stressed the importance of using manmipulativecs and that the use of
manipulatives chould not be abandoned prematurely. The author
suggested that after introducing several manipulatives, students
chould be allowed to chooce the manipulative they perfer to use,
Students, therefore, have an opportunity to select the model that

makes the 1dea most meaningful to thenm.

Additional literature provided assistance to educators in

selecting manipulative materials appropriate for young children.

Reyes (1971) provided a rationale and guidelines for the
selection and uce of manipulative materials. He presented both
pedagogical and physical criteria to consider 1n the seliection of

manipulatives, FReyec’' pedagogical criteria 1nciuded: materials
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should serve the purpose for which they are 1ntended, be
mathematically appropriate, clearly represent the mathematicatl
concept, be motivating, should provide a basis for abstraction,
should provide for individual manipulation, and be
nultipurposeful. Physical criteria included: durability,
attractiveness, simplicity, cost, size, and storage space. Reyes
stressed that manipulatives must be uscd at the right time and in
the right way if they are to be effective. Reyes gave many do's

and don‘ts for teachers who plan to use manipulatives.

Hynes (1986} discussed the process and criteria for the
selection of manipulative materials. The process of selecting
manipulatives 1s the first step in helping children understand
math. Without appropriate materials, understanding of concepts 1s
hampered. The author i1dentified pedagogical criteria and physical
criteria that need to be considered before selecting manipulative
materials. Tne pedagogical criteria included: appropriateness for
student ‘s developmental level, interest, versatility, and clear
representation of the math concept in question. The physical
criteria 1ncluded: simplicity, attractiveness, manageability and

ease of storage, and reasonablenescs of cost.

Moser (1986) sited several guestions concerning the use of
manipulatives., Examples of the questions included: should
manipulatives be used by all children, should manipulatives be
integral to incstruction or an adjunct, should manipulative based
lessons be open-ended or structured, and what kinds of
manipulatives should be used. The author also i1ncluded

explanatione and solutions for the guestions posed.

In conclusion, a review of the related literature
presented evidence that manipulatives are important in assisting
children i1n their development of mathematical concepts. The
literature indicated that manipulatives are somewhat available 1n

many classroome; however, teachers did not appear to be using

these materials to assist them in their instruction of
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mathematics. The literature indicated that teachers did not use
manipulatives in their 1nstruction of mathematics concepts for
various reasons. Several reasons noted were: lack of avairlability
of needed manipulatives, the high costs of manipulatives, not
enough time to use manipulatives, difficulty in managing the use
of the manipulatives, the need for accountability, plus the fact
that worksheets are more convenient. Additionally, the literature
presented many suggestions for teachers to enable them to i1ncrease

their usage of manipulatives for teaching mathematical concepts.



CHAPTER 111

ANTICIPATED OUTCOMES AND EVALUATION INSTRUMENT

tatement of General Goals

The use of manipulatives for teaching mathematics in K-2

grade classrooms 15 very important for the student in developing

basic mathematical concepts. Therefore, the goal for this
practicum was to increase the availability and the usage of
manipulatives i1n K-2 grades through effective staff development

activities.

Behavioral Expectationsg

An analysis of the related literature which discussed the
inportance and value of using manipulatives i1n teaching
mathematics revealed that manipulatives were not freqguently being
used 1n primary classrooms. The related literature provided
suggestions for i1ncreasing the availability and usage through

various staff development activities.

With this 1n mind, the following specific behavioral

objectives were projected for this practicunm.

1. Over a period of 12 weeks, K-2 grade teacherc
will i1ncrease their current supply of
mathematire manipulatives by 50% as i1ndicated
by a postimplementation survey of available

selected materials.

2. Over a period of 12 weeks, K-2 grade teachers
will increase their use of manipulatives for
teaching mathematical concepts by 50% as

indicated by a postfrequency usage score.

[ ]

Cver a period of 12 weeks, K-2 grade students

will 1ncreace their use of mathematics




manipulatives by 50% as indicated by a post

implementation teacher observation checkl:ist.

4, QOver a period of 12 weeks the school site will
increase the current supply of mathematics
nanipulative resource guides and reference
sources available to teachers by 501 as
indicated by a postimplementation inventory
of mathematics resource/reference

publications.

Evaluation Instrument

The first behavioral objective was to be measured using a
postimplementation survey of availability and usage of selected
materials {see Appendix B). This evaluation instrument was
identical to the preimplementation survey used to assess the
current availability of mathematics materials. The survey was
familiar to the teachers, therefore, it allowed teachers to
quickly determine the current availability of the selected
materials. The survey included 36 1tems that the present school s
adopted mathematics series suggected teachers use, plus additional
materials the writer believed K-2 teachers should have for
mathematics instruction. This evaluation instrument allowed for
an easily computed analysis for any increases in availability o

the materials.

The second objective also was to be measured using a post
implementation survey of availability and usage of selected
materials. This survey was identical to the preimplementation
survey. Teachers were to be asked to check the appropriate column
to indicate the frequency with which the selected 1tems were used.
Additionally, a fregquency usage score was to be calculated to
facilitate the analysis of the freguency of use for each of the 36

selected materials. This measurement was similar to the
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measurement used by Scott (1983). Scott calculated a total
material uoe figure for each response on his survey ° selected
materials in order to study the difference in materials used

between grade levels.

The frequency usage score was to be detersined by assigning a
value to each of the frequency of use responses. The assigned
response values were: “Very often* - 4 points, "0 ten” - 3 points,
At times" - 2 points, "Rarely” - 1| pcint, and "Never" - 0 points.
If for example, the abacus had four responses “At times" and one
response "0Often”, the resulting frequency usage score was 1i (4 »

2 +3 =11},

The percent of increase between the pre and postfrequency
usage score wac te be derived using the same procedure as
described for finding the percent of increase between ‘he pre and

postsurvey of available selected materials for objective one.

The third objective was to be measured using a post
implementation teacher observation checkiist (see Appendix D).
The checklist was designed by the writer and was approved for use
by the K-2 teachers who participated i1n the practicum. The
checklist i1ndicated the specific mamipulative usage by students,
as observed by the teacher on a weekly bacis, The thecklists
were to be collected weekly and a running total was to be kept for
each of the five categories of usage. An average weekly usage
score was computed for each category at the end of the practicum

implementation period.

Increasing the students’ use of mathematics manipulatives was
to be analyzed by comparing the prélnplnzentation results of the
teacher questionnaire 1tem #30 ("How many days per week do
students nse math manipulatives?®) to the ooserved students’
average weekly usage score from the teacher observation checklist.
The percent of i1ncrease between the two scores was to be derived

using the same proceduie as described for objective one.
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The fourth objective was measured by a postimplementation
inventory of mathematics resource/reference publications (see
Appendix C) available at the school site. This measure allowed
tor a quick analysis of the available school site mathematics
resources. Increasing the current inventory of mathematics
resources/reference publications was to be analyzed by comparing
the results of the pre and postimplementation inventory of
mathematics resource/reference publications. The percent of
increase between the pre and postinventory results was to be

derived using the same procedure as described for objective one.

Because of the extended time period for the completion of the
implementation of the practicum, provisions were included to
account for possible unexpected events. A weekly log {see
Appendix E) was to be kept. The log was to include the writer‘s
observations and comments, ac well as comments and suggestions
made by other teachers concerning the various staff developnment
activities. The weekly log was to be useful to the writer as a
means to determine which staff development activities were most
successful. In addi*ion to the weekly log, the writer was to keep
a related sta+f development activities rating scale (see Appendix
F) which teachers were to complete following tie ctaff development
activities. The rating scale was to be used to determine the

effectiveness of the staff development activities,
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CHAPTER 1V

SOLUTION STRATEGY

Discussion and Evaluaticn of Solutions

The use of manipulative materials is very important for the
development of mathematical concepts in young children. A review
of the literature acknowledged this importance, yet presented
evidence that mathematics manipulatives were not readily available
or frequently used in the classroom. The increase of availability
and usage of mathematics manipulatives were the aims of this

practicua,

dne solution to increase the availability of mathematics
manipulativees was to have teacherc, parents or children make these
matzcials, The literature contained articles (Chapman, {987;
McBride and Lamb, 1986; Stone, 1987) which presented suggestions
and directions for making mathematics manipulatives. Additional
literature (Anderson, 1978; Stone, 1987; Turkel, Sicklick and
Curcio, 1988; Worth, 19B84) indicated that commerc-ally-made
manipulatives were expers:ve. Theref re. making mathemat:ics
manipulatives would benefit teachers who did not have availabie
funding for the purchase of commercially-made ~~terials. However,
a criticism of teacher-made manipulatives wacs .nat these mater:ials
di1d not meet the phycsical criteria described in the literature
{Hynes, 1986; Reyes, 1971} for selecting math mamipulatives.
Teacher-made manipulatives were not as durable or attractive as

commercially-made manipulatives.

A second solution to i1ncrease the availability of mathematics
manipulatives was to use common, everyday household items
including food items. The literature presented articles (Scheer,
Presiey and Small, 19B4; Stone, 1987; Turkel, Sicklick and Curcio,
1988) which gave suggestions for using i1nexpensive i1tems. The

benef:1t of ucsing everyday household itemc wac the same as
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described for teacher-made materials. Using household 1tems or
food items, such as cheerios, beans or m & ms, enabled teacners
who could not afford commercially-made manipulatives an
opportunity to have soue type of manipulative materials available

tor their students to use.

The drawbacks for using household items were similar to the
drawbacks for teacher-made materials as these items did not meet
the physical criteria for the selection of manipulatives. \Using
food items presented additional problems as children were tempted
to eat the food items. These food items may have fallen on the
floor, been placed on dirty desk tops, or handled by many other
students. Therefore, these 1tems were no longer safe to consume.
I+ these items were eaten, how would children visualize the

results?

In spite of the drawbacks regarding the use of teacher-made,
student-made, parent-made or common household manipuiatives and
food 1tems, these materials were very effective i1n teaching
mathematical concepts to young children. In fact, having parents
and children assist i1n making manipulatives added a motivational
factor, Studentc became more active participants i1n activities
which they were responsible for creating. Additionally, using
objects which students were familiar with was another 1mportant

factor to consider when teaching new concepts.

A solution to i1ncrease the frequency usage of mathematics
manipulatives was to provide preospective teachers mathematics
methodology courses that i1ncluded instruction i1n the use of
manipulatives. Several studies (Anderson, 1978: Trueblood, 1986;
Young, 1983) described univercity programs that offered
pruspective teachers instruction i1n the use of various
manipulatives and an opportunity to practice using manipulatives
within a classroom setting. The studies indicated an increase in
the frequency ucage of mathematics manipulatives as teachers

became mecre competent 1n using the manipulatives and as they
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realized how manipulatives assicsted in the development of

mathematical concepts in ysung children.

University programs offering mathematics methodology courses
that included i1nstruction in the use of manipuls:ives were a major
benefit for prospective teachers as it increased teachers’
competencies in integrating the use of manipulatives into their

mathematics instruction. However, a drawback to this solution was

that teachers who graduated prior to the implementation of these
methodology courses, and those graduating from institutions not
offering these courses wera not exposed to instruction in the use
of manipulatives. This solution wats not appropriate for the
writer 's work setting for those involved in the practicum were
practicing teachercs and had already completed their required

methodology courses.

Another solution to i1ncrease the frequency usage of
matnematics manipulatives was to offer in-service activit:ec to
teachers. Johnson ({987) presented a teacher in-service approach
which utilized manipulatives in teaching teachers about metrics.
The effectiveness of teacher in-service activities for increasing
the usage sf manipulatives for teaching mathematical concepts were

aiso reported by Scott (1983} and Scott (1987).

Uesing an in-service approach was a benefit ac teachercs were
able to participate 1n a progran which was i1ntended to provide new
ideas and ways to i1mprove and enhance classroom instruction.
In-service activities provided an informative and relaxed
atmosphere. After teachers expcrienced learning through the use
of manipulatives, they better understood the value of using
manipulatives as part of their instructional presentation.
However, scheduling was a drawback for teachers wanting to attend
these sessions. Many teachers were unable to arrange time after
school and locations other than the teachers’ own school site
posed transportation problems. Problems with scheduling and

trancportation could be avoised vy using the school site.
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Another solution to i1ncrease the fregquency ucage was to

provide teachers various resource/reference publications
explaining how to integrate the use of manipulative materials for
teaching specific mathematical concepts. Numerous articles
{Bezuk, 1988; Tlener, 1978; Flexer, 1986; lLewis, 1985; McBride and
Lamb, 1984; Muller, 1985: Stone, 198%; Touger, 1985} have been

written by educators for educators. These articles shared

methodology and results which others in the field could replicate

to imsprove and enhance their own instruction.

Articles written by one’s peers were a great benefit. There
existe a comradery among teachers as teachers appear are often
receptive to each other’s suggestions. Who better understands
a teacher’'s problem than another teacher? Having resource/
reference publications, pertaining to the integration of
man:pulatives into the mathematics instruction, avaiiable to
teachers was an effective way to increase the uce of
manipulatives. Througn the availability of these publications,
teachers had a greater opportunity to find out what their peers

were doing to i1mprove and enhance their classroom instruction.

Description of Seiected Solutions

Solutions to the problem of increasing the availability ang
use of mathematics manipulatives i1n K-2 grade classrooms were
based on the various approaches which have been described

previously.

Several methods were employed to increase the availability of
mathematice manmipulatives 1n K-2 grade classrooms. One method was
to obtain support from the administration. Many times
cdministrators were not aware of the current research supporting
the use of various instructional materials and classroon
techniques uced to i1mprove or enhance instruction. Support from
the administration 1s extremely necessary for the succesc of

projects or activitiec initiated by teachers. Therefore, by




communicating to the administration the need and value of using
mathematics manipulatives i1n K-2 grade classrooms and the current
research supporting the use of manipulatives for teaching
mathematical concepts, the writer secured the administration's
support to purchase manipulative materials and to present staff

development activities,

The Parent Teacher Association (PTA)} at the writer's work
setting is an active organization and very willing to assist the
teachers ir their efforts to improve instruction. Each year the
PTA asks the teachers what they would like the PTA to do for the
schocl. Therefore, as a second method to increase the
avaliability of matitematics manipulatives, recommendations were
made to the PTA to raise funds for the purchase of mathematics
manipulatives 1n k-2 grade clacsrooms. The writer presented the
need for children to use manipulat:ve matertals and acquired the
FTA's cupport for purchacsing mathematics manipulatives for K-2

grade classrooms.

Each year a public educational funding organization offers
teachers an opportunity to apply for grant monies to improve tne
guality of instruction in their classroom. Therefore, a third
method toc increase the availability of mathematics manmipuiatives
was to write a proposal for an educatienal grant. Writing a grant
was an excelient method uced tc obtain monies to purchase
manipuiatives which would be cof benefit to L-2 students for years

to come.

A fourth method to i1ncrease the availability of mathematics
manipulatives involved the writer assicsting k-2 grade teachers in
making their own manipulatives %o use for the 1nstruction of
specific mathematical concepts. In spite of the dtrawbacks
regarding teacher-made manipulatives, these materials were

effective in teaching mathematical concepts.
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To i1ncrease the frequency usage of mathematics manipulatives
in K-2 grade classrooms by teachers, as well as by students,
several methods were employed. The teacher questionnaire
completed by K-2 teachers indicated that 10 out of 12 teachers
would attend workshops and/or in-cervice activities pretaining to
the use of manipulatives for teaching mathematics. Therefore, one
method was to arrange for workshops and/or in-service activities
pertaining to the use nf mathematics manipulatives. Through the
in-service activities teachers had an opportunity to share ideas
and discuss methods and techniques that have worked for them.
Useful suggestions and knowiedge were gained by teachers as they

had an opportunity to interact with one another.

Another method to increase the use of mathematics
manipulatives required support from the administration and media
specialist. The writer obtained their support to purchase
resource/reference publications for teachers to ure concerning
mathematics instruction. Schools should provide teachers with

access to a curriculum library, Educational journals such as

Arithmetic Teacher; Mathematics Teachers; Creative Classrooms;
Learning 88: and Inctructor have many relevant articles which
present activities that teachers can incornorate i1nto their
clazsroom 1ncstruction. Reference guidecz such as Numbers in

Pre-School and Hindergarten: Educational Implication of Piaget's

Theorvy {(Kamii, 1982}; The Bloc« Book (Hirsch, 1984): Active

Mathematics Teachinaq (Good, Grouws & Ebmeier, 1983); and Preparing

Young Children for Math: A Book of Games {Zaslavsky, 1979) are

excellent sources which provide teachers with many suggestions for

using mathematics manipulatives.

In summary, the writer recognized that mathematics
man:pulatives were not readily available in K-2 grade classroonms
and that these materials were not frequently used. Therefore, the
writer concentrated on effective related staff development

activities such as teacher worksheps and/or in-service activities,
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peer-teacher support activities, and administration awarenesc and
support to increase the availability and use of mathematics

manipulatives.

Report of Action Taken

The solution strategies were divided into phases with each
phase having several components. A component of the first phase
actually began when the writer administered the preimplementation
Teacher Questionnaire and the Survey of Availability and Usage of
Selected Materials to K-2 grade teachers and the Inventory of
Mathematics Resource/Reference Publications to the media
specialist. The purpose of the teacher questionnaire, the survey
of selected materi1als, and the inventory of publicatione was to
tind out what manipulatives and math resources were available to

K-2 teachers and how often these materials were used.

A second component of the first phase was accompiished dur.ng
the first two weeks of the practicum i1mplementation. This
component i1nvolved an introductory explanation and discussion with
administrators and K-2 teachers regarding the value and need to
use mathematics manipulatives. This component allowed the
teachers and administrators an opportunity to understand the

purpose and aims of the writer ‘s practicum.

The third component of this phase involved assisting the
media specialist in writirg a grant to s~cure moniecs for the
purchase of educational journals and re.uvurce/reference guides
pertaining to mathematics instruction. The media specialist's
grant was not accepted, however, the media specialist ootained
monies from matching fund accounts which enabled her to purchace
the educational journals. Additionally, teacherc voluntarily
purchased several of the resource guides and placed them on loan

in the school's curriculum library.
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The final component of the first phase, was also completed

during the first two weeks of the practicum iuplementation. It
invelved contacting various organizations and companies that
offered workshops and/or in-service activities pertaining to the
usn? of mathematics manipulatives and to arrange for sessions at

the writer's work setting.

Two private organizations were contacted that offered such

workshops. One company was unable to schedule ar acceptable time
and the second company requested a fee which the school was not
able to afford. The writer contacted two additional educational
groups which were presenting workshops kithin the county area.
One workshop i1nterfered with the already scheduled FTA carnival
which the teachers were previously committed to and the second
workshop conflicted with a scheduled teacher planning day

designated for completing student report cards.

In a final attempt to schedule a workshop or 1n-cservice, the
writer contacted the school site Teacher Education Center {TEC)
representative. The writer i1nquired whether TEC offered a course
which nerta.ned to mathematics i1nstruction using manipulatives.
It was learned that there were no courses currently availabile

through TEC.

The writer communicated the problems of arranging for
werlshops with the administration and k-2 teachers. At thal time
1t was agreed that thic writer would give "min:" workshops for the
teachers. These workshaps are discussed in phase three of the

practicum 1mplementation.

Upon completion of the first phase components, the second
phase began. This phase occured during the chird and fourth week
and 1nvolves obtaining funds to purchase manipulative materials.
The first component of the second phase involved contacting the
FParent Teacher Asscciation (PTA) to gain their support for raising

funde to purchase mathematics manipulatives for K-2 grade
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classrooms. A schcol carnival was organized by the PTA. The
writer obtained permission from the administration and PTA to have
a booth (a fish pond hooth) at the carnival with all proceeds
being applied to the purchase of math manipulatives. GSeveral of
the first grade teachers volunteered to assist i1n working at the
booth. The carnival took place on a Saturday and was a huge

success. The fish pond booth raised $185.00 for the purchase of

math manipulatives.

A second component of phase two involved applying for an
education grant to receive monies to purchase mathematics
maniputatives for K-2 classrooms. The writer obtained and
completed a grant applicatron reguesting $623.00. The grant was
titled "Manipulatives: Motivating Mathematics". The grant was
submitted during the third weel of the practicum imolementation.
However, the writer was notified at the end of the twelve week
practicum implementation period, that she was awarded the grant,
The wraiter received $600.00. Grant monies will be used to
purchase mathematics manipulatives. A "lending tibrary” will be
established to allow children to check out the manipulative
rateriale for use at home. Add:tionally, workshops will be
atferod to ass:st parsnts 1n help:ng their children use the
materiale at home. These strategies parallel those stipuiated 1n

the grant.

The th rg pacce 1nvo'vad utilization of uffective stafé
dev2lopmer-t activities and was accemplished during the f1fth
through the twelfth week ot the practicum imolementation. .uring
nhase one of the practicum 1t was decided that this writer would
give "mim" workshops pertaining to .he use of xath manipulat..es.
Four "mimi” workshops were sclieduled from 2:00 pa to 3:00 pm on
Wednesday afternoons. This time did not conflict with K-2

teachers as it coincided with their scheduled planning tinme.

The f1rst workshop presented current literature which

addressed the 1mportance of using math wanipulatives. A group

o0
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discucsion concerning the actual uses of manmipulatives also took

place. The second workshop presented the teacherc with the new
math manipulatives materialc purchased with the proceeds from the
PTA carnival. The writer gave a brief explanation for each of the
1tems. A question and answer period followed. The third
workshop was a "make and take" session. The writer presented
several patterns for math manipulatives which the teachers copied
tor their classroom use. Patterns included: tangrams, geometric
cut-outs and templates, and sorting kits. During the make and
take session ideas were shared as to how these materials could be
used with the students. The fourth workshop presented the uses of
cuisenaire rods and unifix cubes. Several teachers were familiar
with cuisenaire rods, however, none of *he teachers who attended
this session had used unifx cubes. Therefore, the workshop
concentrated on the use of unifix cubes with similarities between

cuisenaire rods and uni1fix cubes being discussed.

A final component of phase three i1nvolved assisting teachers
1n using manipulatives to teach specific mathematical concepts.
The writer worked with teachers during their math instructional
time to facilitate the teachers’ usec of mamipulatives. The
writer presented actual mamipulative lessons for other teachers-
classec to give the teachers an opportunity to observe the use of

manipulatives 1n a classrcom setting.

The fourth and final phase of thic practicum was the
evaluation phase. This phase was accomplished following the

twelfth week of i1mplementation.

The first companent involved the postimplementation of the
survey of availability and usage of selected materialc and
involved calculating the percent of increase. The second
component of the final phase i1nvolved calculating the
postfrequency usage score for each of the selected materials and
the percent of i1ncrease. The third component involved the

postimplementation of the teacher observation checklist concerning
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the use of mathematics manipulatives by their students. This
component alsoc involved calculating the average weekly student
usage as observed by the teachers and finding the percent of
increase. The fourth component invelved the postimplementation of
the inventory of mathematics resource/reference publications. The

results of the practicum are discussed in the next chapter.




CHAPTER V

RESULTS CONCLUSIONS AND RECOMMENDATIONS

Results

The first objective, increasing the availability of selected
materials, was analyzed by comparing the results of the pre and

postimplementation survey of available selected materials. The
percent of increase between the pre and postsurvey was derived by
tirst finding the difference between the pre and postsurvey
results. The difference was then divided by the presurvey
results. To convert the quotient to a percent, the quotient was
multiplied by 100. A further explanatien of the analysis 1g

described ac follows:

Teachers 1ndicating availability

Selected Mater:al Presurvey Postsurvey
Beads 2 8
B-2=6 ------- Difference between pre and posi results
6/72=3  c--ee-- Divide ditference by the presurvey
3% 100 = 300 --==--- Multiply the ouotieat by (00
3004 e Percent of 1ncrease from pre to post

The recults and the percent of i1ncreace for each of the
selected materials are shown on Table 5. The findings indicated
that 12 of the 36 selected materials reczulted 1n 1ncreases of 50%
or more. Those items included: cuisenaire rods, dominoes,
traction sets, geoboards, geometric forms, m=2asuring cups, money
kits, parquetry kits, place value carts, sorting kits, tangraas,
and unifix cubes. Five of the 34 selected materials reculted in
increases between 9% and 40%. Those :1tems i1ncluded: abacus,
clocks, counters, flash cards, and number lines. There were 19

1tems out of the 36 that did not zhaw any 1ncrease.
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Table 5

Avaliabi ity of Selected Materisles [ncreases

Selectec Materials 55:59\1 sﬂ?ﬁy ln’érfﬁu
Abacus S 7 40
Attribute blocks 2 2 0
Beads 7 7 0
Bottle tops i i 0
Calculators 3 3 0
Calendar 12 12 0
Chip trad:ing 2 2 0
Clocks i1 12 9.09
Containers (gt,pt) 3 3 0
Counters 9 12 33.3
Counting franme i i 0
Cuisenaire rods 3 [ 100
Dominoes $ 8 60
Flash cards 9 11 33.3
Fract.on sets 2 7 25¢0
Geobuards t 9 8§00
Geometric foras e 5 3&0
Measuring cups { { 133
Neasuring spoons { i [d
Money kits o 12 100
Nusber lines ¢ 7 fe.6
Nusber rods 3 i 0
Farquetry kits { ps 0v
Peg boardt & pegs 2 2 [4
Place value chart < 3 50
Popsicle stacks 7 7 G
Pussles 7 7 (¢
Rulers, aetraic 6 0 0
Scales 1 { 0
Sorting kits 2 8 175
Tangrans { 1! 100¢
Thereoneters 2 2 0
Tiners : 1 { 0
Telephone i i 0
Unif1x cubes 0 & 400
Yardstaick B 6 ]

ERIC

Aruitoxt provided by Eic:
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The i1tems which i1ndicated increaces of 50Z or more were 1tems
that the teachers were introduced to during the min: workshop
sessions. For example, during one session teachers made geometric
patterns, tangram=, and sorting kits. Thic resulted in teachers
indicating ar i1ncrease in availability of these i1tems. The 1i1tenms
which resulted in increases of less than 50% were items that
teachers indicated on the presurvey were already available to
them. For example, the postsurvey indicated a 9% increase in the
available of clocks. The presurvey, however, indicated that 11 of
the 12 teachers already had clocks available for their use.
Therefore, an increase of S50% or more would not result ac only one
ot the teachers needed clocks. Additionally, several of the
iteme which showed no increace were not considered as mathematics
manipulatives by the K-2 teachers. Pu:zzles, timers, telephones,
scalec, thermometers, and calculatorc were i1tems not concsiderecd as
manipulat:ve i1tems for students to use. Also, bottle tops and
popsicle sticks resulted i1n neo increacec ac teachers stated that

they had cther items that served as counters.

There were ceveral math manipulative i1tems ordered by k-T
teachers which were not inciuded on the original survey of
selected materials. Thece :1temc ware ordered and are ncw
availakle for teachers to use. This increase occurred as a result
of the min: workshops where teachers had an opportunity to loo¥
through current educational catalogs which presented many new math
manipulative. Items now avaiiable, which were not on the survey,
included, math balances, math folder games, primary math game
bags, arithmetic tubes, math can do 6 paks, l=2arning linke, base

ten tile kits, computers and mathematics computer software..

The second objective, increaczing the frequency ucage of
selected materials, wac analyzed by comparing the results of the
pre and postfrequency usage scores. The results of the pre and
postfrequency usage scores and the percent of i1ncrease for each

item 15 shown on Table 6.
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Table o

Freguency Usage Scores Increases 50
Selected Mater:als Sﬁ:sey 55?3§y Inzrgisc
Abacus it 16 45.45
Attribute blocks 4 5 25
Beads 16 19 16.75
Bottle tops 3 3 0
Calculators 8 8 0
Calendar a4 LY 4.5
Chip trading 3 3 0
Clocks 30 36 20
Containers (qt,pt) 6 10 66.67
Counters 26 41 57.6%
Counting frame < 3 S0
Cuisenaire rods 7 15 114,28
Doatnoes 3 18 125
Flaeh cards 3t 40 29
Fraction sete & 15 200
Geoboards 4 27 575
Geometric foras & e S5¢
Neasuring cups 7 18 100
Measur:iag spoons M 4 33,353
Honey kits il 31 156.33
Number lines 1g 23 27.76
Nuaber rods 2 2 0
Parquetry kits [3 ¥ 75
Peg poards & pegs 3 ¢ 200
Piace value chart g & 6C
Fopeacle sticks 18 18 9
Puicies 23 a2z 0
Fulers, setric 13 13 0
Scajes N z 0
So-ting kite g ] 275
Tangrarss z .z 180
Thersoneters 4 4 0
Tigers i i 1}
Telephone 4 4 0
Unifixz cubes 0 12 1200
Yardstick P 14 0

A
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The results indicated that 16 of the 36 1tems hac usage
increases of 50% or more. These items included: containers {qt.
and pt.), counters, counting frames, cuisenaire rods, dominoes,
traction cets, geoboards, geometric forms, measuring cups, money
kits, parquetry kits, peg boards and pegs, place value charts,
sorting kits, tangrams, and unifix cubes. Eight of the 36
selected materials resulted in increases between 4% and 46%.
These items 1ncluded: abacuc, attribute blocks, beads, calendars,
clocks, flash cards, measuring spoons, and number lines. There

were 12 items which did not result in an‘* i1ncrease.

The 1tems which resulted i1n increases of 50% or more were
1teme that the teachers again were introduced to during the mim
workshop sessions. The teachers had an opportunity to make
several of the items such as geometric forms, tangrams, and
sorting kits and they were given csuggestione for using these
iteme. The teachers, therefore, felt competent in using these
materials which resulted :n i1ncr=ases in the frequency usage
scorecs of thece 2tems. Iteme such ac scales, timers, telephones,
thermometers, and calculators chowed no increases i1n usage for
cei1milar reasone as previously discucced as teachers did not
censider these i1tems ac manipulatives to use for instruction of

bacs:ic mathematics skilic,

The frequency usage scores were also dependent on the
particular skiils being 1nstructed during trne practicum
implementation. For example, the first units of instruction 1n
kindergarten and first grade involved basic geometr:c shapes and
number recognition. The high rate cf usage i1ncreases of these
manipulative 1tems ceorrecsponded tn teachers’ instructional time
trame. Units such as money, time, and measurement are instructed
at the end of the school year, therefore, l1ttle or no i1ncrease of
ucage were ~eported for these manipulative i1tems during the

practicum implementation time frame.
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The results of the third object:ve, i1ncreasing students’ use
of mathematics manipulatives, are found on Table 7 and Tabie 8.
The resuits of the postimalemented teacher observation checklist
{Table 7) indicated that students were using manipulatives in all
areas of math instruction, far the introduction of new concepts,
for the reinforcement of coicepts, during independent math
activities, during group math activitcies, and during student’'s
free choice activities. The results indicated, for example, that
an average of four teachers observed their students using
manipulatives 3 days a week for the reinforcement of math
concepts. The final column of the table indicated the averange
number of teachercs who observed students using math manipulatives
for all the methods described. This average was used in Table 8

to 1ndicate the percent of change in the teacrerc’ observed

stucents weeklv usage of math manipulatives.

Table 7

Teacher Observation Checklist Results

Student Usages

Daye Ucsed Intrc, reinf., Indep. Group free Ave. usage
Y i 0 0 0 0 0
1 g S 2 { 2
2 5 3 3 3 { 3
3 2 4 2 3 4 3
4 0 2 5 2 B 2.8
5] 0 0 2 2 2 1.2

The results of the teacher observed students usage was
derendent on the umit beirng i1ncstructed and the instructional
strategies used. Teachers generaliy introduce a new concept only
| or 2 days per week. The regsainder o+ the week 15 used for

reinforzement and practice. This fact woulo result in laower
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cbserved student ucsage of math materaic 4 to 5 days per week for
the 1ntroduction of new concepts. Independent use of math
manipulatives would show increacses 1n student usage ag student
became familiar with the concepts and materials. The results
indicated that teachers observed studentc using math manipulatives
during scheduled free time between 3 and 5 days per week. This

result supports the belief that manipulatives greatly appeal to
the senses of the young child and can and do motivate them to

discover new concepts.

Table 8 shows the preimplementation resultc of the teacher
questionnaire item #30 (How many dayes per weel do students use
math manipulatives?), the postimplementation teachers’ observat.on
checklict averagec of student weekly ucage, and the perceat of
1ncrease or decreace tetween the pre and post weeily usage

resuite,

Table 8

Students’ MWeeily Usage Results

Days Fre Fost % of Change
0 2 3 -0

1 4 2 - 29

2 1 3 2003

4 3 3 0

] 0 { 100

f decrease 1n the uce of math mathematics 0-1 day per week
reculted in usage increases for 2, J, and § days per week. The
students’ uce of math manipulatives 2 days per week reculted 1in
the greatest increase, 200%. An increase of S50% was shown for
ctucfent using ma.h manipulatives T daycz a week. There was no

increase shown for students using math maripulatives 4 daye a
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week. Hcwever, the use of math manipulatives 5 days per weel

resulted in an i1ncrease of {00%.

The decrease of 100/ for students using mathematics
manipulatives 0 days a week and a decreacse of 50/ for ! day per
week was significant. The results indicated that as teachers
became competent in using manipulatives and as the materials
became available student usage increased. Students were exposed

to these materials and encouraged to use them reqularly.

The fourth objective, increasing the current inventory of
mathematics resources/reference publications, was analyzed by
comparing the pre and pectimplementation of the inventory. The
resulte shown on Table 9 indicated an increase 12 both the
educat:onal journal:s and 1n the recource booke avaiiabie to the
teachers. O0nly 1 resource was available on the preinventory while
the postinventory i1ndi-ated that t.achers now hacd 9 resources
avairlabie. Thic resulted in an increase of 800% for objective

four.

flthough, the yrant proposed by the media specialist was not
accepted, the increacs of materiais occured as the medis
epecialist secured matching funds tc purchase several of tae
publ:icaticns., Additionally, as a result of the min: workshops,
the teachers elected to purchacse several of these resources for
the schooi. Adeit:onal recources were also purchased which were
not on the original inrventory. Thece itenmc inciuded:
microcomputer software for adecition dr:ll, subtraction dri1ll, and
primary problem solv:ing, mathematics #:imstr.ps for problem
solving, and math videos for basic addition, subtraction and

teiling tinme.
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Table 9

Inventory of Mathematics Resource/Reference Publications

Postimplementation Results

Publications “re Fost

Arithmetic Teacher

Creative Classroon X
Elementary School Journal

Instructor X X
Learning 88

Mathematics Teacher

Active Mathematice Teaching

Hands-on Attribute Bloci Series

Hands-on Geoboard Seriec X
Hands-on Multilink Cubes Series
Hande-on Tangrames Series

Hands-on Unifi1x Cubec Series

Ides Book for Cuisenaire Kode {(Frimary)

Mathematics 13 More Than Counting

DL D > >

Number :n Freechoe! and kindergarten
fne, Two, Bucz¥lie My Shoe

Freparing Young Children for Math
The Bloci Boolk X
Wortjopns I X

Workjobs 11 X

In an attempt ro examine the positive and/or negative aspects
of the practicum, teachers were asked to complete a staff
development activities rating scale. The results indicated that
worikchop activities, facilitator assistance, and fund raicing
activitiec were rated as very successful. Teachers commented

positively regarding the four min: workeshope. There was much

61




sharing and exchanging of ideas during these sescions. Teachers
rated the fund raising activities succescsful and commented that
they would be willing to participate in another school carnival.
The grant approval was met with great success and teachers
commented that they could not wait to get si1x hundred mare dollars

worth of math materials.,

The success of the resource/reference publications was rated
as acceptable by the teachers. This was partially due to the
media seci1alist’'s grant being denied. The writer believes that
the teachers would benefit from the publications that were
purchased, however, the general feeling of disappointment 1n being
denied monies to purchase needed materials watc expressed on the

rating scale.

In conclusion, 1rareasing the availability and usage of
mathematics manipulatives through effective staf{ development
artivities was deemed to be a success. This was 1ndicated by
ivcreases in availablie math mamipulative materials, increasec 1r,
the frequency with which teachers used math manmipulatives for
instructicn, i1ncreases 1n student uses of math manmipulatives and
1ncreases in availabie resources for teachers concerning the uce

of math manipuiatives.

Cenclusion

The first objective concerned 1tself with increacing the
availability of math manipulative materials. This objective was
met within the established criteria for several of the selected
iteme as evidenced by the data presented 1n the previous section.
Increases in availabitity occured ac a resulit of fund riuicing
acitvities, grant requests, and teachers making the math
manipula.ives. Increasing availability ac a result of teachers
making the materi1als supported the contentions of Scheer, Presliey
and Smzii (1984). They acknowledged that manmipulatives are often

erpens:ve, and cffered sucgestinons for making, teacher made
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materiais. Turkel, Sicklick and Curcio {1988} aleo believed that
conmerically made mamipulatives were expensive and provided
support for teacher created materials. Additionally, Stone {(1987)
presented several activities that could easily be made by teachers
with follow up hcae activites. The success the writer had 1in
increasing the availability of math manipulatives certainly

verified the work of these authors.

The second and third objectives of this practicum involved
increasing the teachers’ and students’ use of math manipulatives,
Both objectives were met within the established criteri1a as again
evidenced by the data presented in the previous section.

Increases in teacher and student usage occured as a result of
increasing the availability of materiale and by teachers attending

etfective related in-cervice activities.

The success the writer had i1n 1ncreasing teachers ano
students’ usage of math manipulatives verified the wori of several
authore. Andercson {1978) 1ndicated that teachers who were trained
1n the use of manipulatives woulo in turn allow their students an
opportunity to uce manipulatives. Young (1983) ct.ted that after
attending i1n-service activities teachers became competent in using
manipuiative and uced chem regulariy in their classrooms.
Trueblood {(1986) and Johnson (1987} describec 1n-service
approaches and were convinced that teechers used man:pulatives 1n
their classroom 1n the same manner i1n which they were taught to

use them

Tre min1 workshops conducted by the writer enabled teachers
to become more familiar and competent in the use of a variety of
math manipulatives. Through the teachers’ i1ncreased awareness and
competence, students 1n turn were able to i1ncrease their use of

math manipulatives.

The fourth objective concerned 1tself with increasing

resaurces/reference publications pertaining to mathematics
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instruction., This objective, too, wacs met well within the
established criteria and it verified the work of others. Be:zuk
(1988), Flener (1978), Flexer (1986), Lew1s {(1985), McBEride and
Lamb (1986), and Stone (1987) are just a few of the =ducators who
have writter articles sharing their methodologies and results for
others. These resource/reference materials assisted teachers in
similar ways in which 1n-service activities did. It 1s through
these resourte ma*erials that teachers were able to discover what
their peers were deing, and the methods and strategies which

worked for them.

The evaluation of the various staff development activites
further indicated the success of 1ncreasing the availabiiity and
usage of mathematics manipulatives through effective staff
development activities. Teacherc rated the workshops, funding
activities, anc wr:fter assisted activities all as being

csucceescsful.

In conciusron, this practicum proved that through efiective
related staff development activites, teachers were able tg
increase the availability of mathematics manmipulative materials
and teachers und studentc were able toc i1ncrease their use of thece
math mater:ale. Consequently, the writer 1ntends to continue to
offer min: workshops to teachere regarding new i1deac and

ctrategies for ucsing mathematics maripulatives,

Thie writer beiileves that 1t was through the i1ncreasec
participation in the use of math manipulatives, that the K-2 grade
teachers exhibited a renewed exncitment fo, teaching math. This
excitment was sensed by the students and as the teachers became
more relaxed and confident 1n ucing the various math
manipulatives, students’ motivation and i1nterest 1n mathematic.

increased.

Studentc and teachers were observed spending mcre time 1n the

development of mathematical concepts. tudente appeared very
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excited and eag@»r for math class to begin so they could uce the
tangrams, geoboards, and cuicsenaire rods. Teachers reported that
their students did not appear tense or frustrated during math
instruction when they were allowed to use the various manipulative

materials.

The mathematics manipulatives now available to the students
ac a result of this practicum, presented the opportunity for
students to use their sensory azhilities and to become more active
participants in therr acquisition of math concepts. Futhermore,
students were facinated by the novelty of the manipulative

materials.

This writer believes that children deal best with math
cracepts when allowed to first experience the concepte through
activities i1nvolving the sences. The use of developmentally
appropriate manipulative materials appeals to the students’ sensec
and therefore will result i1n 1ncreases i1n curiosity and motivation

tor learn:ing and exferiencing new concepts.

Recommendations

The wraiter has tour cpecific recommendations bicsed on the
results of this . cticum. First, teachers should i1ntroduce new
math conceptc through the ucse of manipulatives whenever poscibie.
Second teachers should allow students to uce math manmipuiatives :n
a varitety of ways, for reinforcement and practice, during
independent and group activities, and dur.ng student "free’ tim~.
Third, the administration should allow teachers reasonable yet
necessary funds to purchase math manipulatives each year as these
materials become worn through continual us-., Finally., the teacher
should be enthusiactic about the use of math manipulatives. This
enthusiasm is easily sensed by young children and will add to the

motivational factor for using math manipulatives.
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It 15 the writer ‘¢ belie¢ that teachers should do everything

possible to further their students’ knowledge and decires to learn
mathematics. Ucing math mamipulatives will i1ndeed add toc the
students’ desires as math manipulatives are great motivatore which

make mathematice meanmingful.

Discemination

The results of thic practicum were shared 1n several ways.
The first way was the reporting of the practicum results to the
k-2 teachers i1nvolved in the practicum. Secondly, the writer
presented the practicum results to the administration. The
admistration requecsted that these results be chared with the cther
ctaff members. Therefore, the results were presented tc the

third, fourth, and fi14th qrade teachers at the writer’'cs work c1te.

The writer 1ntends to share the resuvits with the members of
the Parent Teachers Association who supported the writer in
sectri1ng funds during the caririval for the purchase of math
manipulatives. Finally the writer would like to submit & copy of
this practicum report to the local! chapter of mathemstics

teechers.
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APPENDIX A
635

TEACHER QUESTIONNAIRE

Please i1ndicate your choice by checking the column that best describes
your opinion of that question.

5 - Strongly agree

4 - Agree

3 - Somewhat agree

2 - Disagree

1 - Strongly disagree

S 4 3 2 1

H i T HER ]
il. Math is one ot my favorite subjects to teach:i i i E 5 i
{2. 1 am satified with the present math text. | | } ! |
33. The math textbook is my main tecching aid. 5 g é 5 é g
54. Adequate math manipulative materials are i E i ; E ;
i supplied in each student ‘s workbook., i : : ! ! :
H H HE R !
19. The teacher’'s edition gives alequate i : ! : | i
i suggestions for using manipuletives for i i i i i i
3 teaching a lesson. E i 5 E 5 4
16. My present knowledge of the use of math : : i E E E
: manipulatives is adequate. ] : i : : i
H : i T 1 0 i
i7. 1 teel comfortable about using manipulatives ! : : : : i
5 to teach math concents. i iﬁ 4 Lﬁ 5 E
18. I understand the value of using manipulatives! i i ] ; ;
; for teaching math concepts. i : ! i : !
H H 7 H R H
‘9. 1 use resource/reterence publications for : H H ] ! i
i 1deas and ways for using manipulatives to i : i i i H
3 teach math. E i g e é i
110, i use math manipulatives when teaching new E 2 i ; 5 ;
3 concepts. 5 : 5 i 3 S
111, I use math manipulatives only when 2 E E i E '
i reinforcing concepts. : d ! } f '
H 0 HER :
112, My students uce manipulatives when i : : : : '
; completing their assignments. E E E i 5 4
213. HK students do not need to use manipulatives ! ' i i 3 :
% when completing their acsignments. 5 i i i i :
114, Manipulatives act only as a crutch and can : ! 5 S : E
: do more harm than good. i L— i E i i
115, There 1s not enough time to use : i i i i i
i manipulatives for teaching math concepts. i i i E i i
516. Math manipulatives are usually too expensive.: 5 : E E E
H i . : ; HE
117. I have an adequate supply of math H ! i i ! !
; manipulatives, ; : 1 : ; :
' - ! T B 4
118. I oo not ne2d additional math manipulativee. | i : i : '

70




o
F

(2]

b6

19. 1 believe the use of math manipulatives can
assist in building a stronq basic foundation.

20, Fast learners do not need to use math
manipulatives.

21, Average learners benefit froe the use of
math maripulatives,

N
L8]

of math manipulatives.

. Slow learners benefit the most from the use

23. Math manigulatives‘are not needed above
kindergarten and first gqrades.

24, The use of math manipulatives is troublesome

as students only play with the materials.

25. I would like to have more math sanipulatives

for use in my classroon.

26. I have aitended workshops on using math
manipulatives.

27. 1 would be interested in attending future
workshops concerning the use of math
manipulatives in the classroom.

SRS PR ISR IpUUN [ SRS WPUN I M

[OYNIES T F N RN ISy [yt (U SRR IR [ Fp—

VRPN NNUVUN NI NGSUVU NSRS SOOI RSN R S

28, How much time do you devote to teaching math

0-2 hours 4-6 hours

2-4 hours 5 or more hours

each week?

29. How many da¥5 per week do you use math manipulatives when

teachiny ma

1
[}
'
1
1]
1
'
1
'
1)
T
1
)
]
[]
]
T
1]
]
11
[}
1
1
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'
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1)
)
1
1
T
1
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1
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3
T
1
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T
1
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1
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3
T
)
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1)
)
1
1
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1
i
)
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1
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i
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1
1
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130, How many c¢7 -~ ner week do students use math ma.ipulatives”
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APPENDIX B

SURVEY NIF AVAILABILITY AND USAGE OF SELECTED HMATERIALS

Grade School

The following is a list of teachin
elenentary schools. Please check

classroom and the frequency with which you

aids sometimecs used 1n

you have in your
use them.

Very often - = 10 times a year
Often -3 a year
At times -3 a year
Rarely -1 a year
Never -0 year
Availability Usage
1 ] ] i viVery | T At 1 1B
jTeaching aid iy Have lioften | itimes iRarelyiNever _
H 1 HH 1 1 i 1
i Abacus 1 i : : i i
Attribute blocks | il ] i H i
Beads ] HH I H H H
Bottle tops : i 1 H H j
taiculators H i T H H 1
:Lalendar 1 i H i : :
yChip trading 1 HE H H i :
iClocks ] i 7 : 1 :
iClontainers {gt,ptl: HH ) i T H
iCounters : HH i \ H i
iCounting frame H HH H : H H
sLulsenalre rods ; 11 ' : T i
i1dominoes 1 HH : | i ;
iriash cards H il 1 H H HE
irraction sets H HH 1 H 1 H
ibeoboards : HE i i i :
1beometic torms i HE H H 1 i
i Measuring cups H 1 H 1 : H
1 Measuring spoons i 1 1 1 1
i Honey kits H [ H H H i
i Number iines : i3 : i K :
i Number rods 1 il \ i H 1
irarguetry kife H 1t i H : i
i Peq boards % pegs ¢ H ; i : T
TPTace value chert . T . i ! ;
iropsicle sticks 1 HH T H 1 H
TPuzzles H T ] ] T 4
iKulers, metric H HE M ; ) !
15cales ; [ H i 3 i
1S5orting kits H HH ; H H ;
11anqgrams 1 Hi 1 \ \ T
i Thermometers ; I H H 1
iTimers i HH H | H HE
TTelephone ! HH T ! i ]
iunmifix cubes H 1 : H H i
i Yards*ack : i H 1 1 T
10ther H 1 T : H :
T T T -1 T T 1
] ] 11 1 ' 1 1
1} R T ] T I3
1 ] 10 1 1 1 1
T T 1R ] ) ¥ ]
] ) LI ) 1 1 3]
¥ 1 T 7 1 ¥ ¥ L
1 ] L) 1 1 ] 1
k] 1 T T ¥ T ] T
[] L) 11 1 1 3 1

Would you like to have more of the above

-3
oo

teaching c1ds”




APPENDIX € 70

INVENTORY OF MATHEMATICS
RESOURCE/REFERENCE PUBLICATIONS

Please indicate which of the following suggested mathemat:ics
resource/reference publications are currently availabie 1n the
school ‘s curriculums library.

Educational Journals

! Arithmetic Teacher

» Creative Teacher

i Elementary Scnool Journal
! Instructor

i Learning 88

i Mathematics Teacher

Resource Books

i Active Mathematics Teaching

! Hands-on Attribute Block Series

+ Hands-on Geoboard Series

i Hanags-on jluitiiink Cubec Series

1 Hande-en Tangrams Series

i Hands-on Unaitix Cubec Series

i Idea Book for Cuisenaire Fods (Primary)
+ Mathematics 15 More Than Counting

» Musber 1n Preschool and Kindergarten
i One, Two, Buckle My Shee: Math

: Activities for Young Children

i Preparing Young Children for Math:

] A Book of Games

i The Block Hook

i Workjobs I

i Workjobe I




APPENDIX D

TEACHER OBSERVATION CHECHLIST
STUDENT USAGE OF MATHEMATICS MANIFULATIVES
Pleacse indicate your observation of your students wusage of

mathematics manipulatives each week by placing a check in the
appropriate colur s). Thank you.

Student usage activities axs pgr “295

——

Usage during presentation of
new mathematical concepts.

Usage during reinforcement of
previously instructed concepts.

Usage during independent activit:ies.

Usage during group activities,

[PRRN PURERURY I _..‘..-............_.1_..___........-_..-

Ucsage during "free time"®.
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APPENDIX E

WwEELLY LOB

WRITER'S OBSERVATIONS/SUGGESTIGNS:

k-2 TEACHER'S OBSERVATIONS/SUGGESTIONS:

ADMINISTRATION'S ORSERVATIONS/SUGBESTIONS:




STAFF D

Please rate each of
using the foliowing

= I N

WORKSHOP

X
T
[#2]
Q
<
X3
(99
m

APPENDIX F

EVELPOMENT ACTIVITIES RATING SCALE

the following staff development activities
scale:

- Very successful

- Successful

- Acce.table

- Unsuccessful

- Very unsuccessful

5 AND/OR INSERVICE ACTIVITIES

i Mini Workshop i: Related Literature

i Mini Workshop 2: PTA Purchased Materials
i Mini Workshop 3: Make and Take

i Mini Wc-kshop 4: Cuisenaire and Unifix

i Presentation of classroom lesson
i Making manipulatives
i Facilitator/assistance

i Arithmetic Teacher
i Mathematices Teacher
i Creative Classroonm
i Learning 88

i Instructor

i+ Other...

ACTIVITIES

1 Educational Grants
i Parent Teacher fAssoc:iation
i Administration Support
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